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trical machinery is not only of the greatest practical importance, but it is full 
of meat for the scientific investigator. 

There are some practical references, however, of much value. The motor 
and dynamo rule are better stated than in many engineering books. Apparently 
here attention is given not only to a correct statement of the rules but also to 
the most convenient statement to remember and to apply. In fact, the work, 
so far as it enters the practical field, is of great value. The writers are both 
educators. Mr. Millikan for years has been a leading advocate of simplicity 
and directness, not only in the classroom, but in books ; and he has fully prac- 
ticed here, as elsewhere, what he preaches. As a basis for scientific investiga- 
tion the book is in all respects excellent; and for general college use it is 
fully the equal of any other. I feel, however, that all such books could be im- 
proved by giving more attention to practical applications. 

E. J. Andrews 

Lane Technical High School 
Chicago 



Essentials of Botany. By J. Y. Bergen. Boston: Ginn & Co., 1908. Pp. 

380. $1.20. 

The various editions of Bergen's botanies for secondary schools are so well 
known that the latest edition may be best described by comparison with the 
others. 

The Essentials of Botany contains work for a school year, and treats all 
the divisions of the subject except geography and the identification of plants. 

The general morphology is so nearly the same as in earlier editions that no 
special notice is needed. 

The physiology, which is mingled with the morphology, is antiquated and 
contains many errors. Erroneous or deficient statements are made, for example, 
concerning the sleep-movements of plants, roots turning from hard objects, 
carbon assimilation, ascent of sap, the demonstration of the elimination of 
oxygen, and the cause of the fall of the leaf. Not only is the quality of the 
physiology poor, but there are very many important facts omitted that even 
children ought to be taught. Moreover, the amount of physiology is smaller 
in the present volume than in earlier editions: the Elements had 32 experiments, 
and the Foundations 39, while the Essentials has but 19. The reduction in 
physiology is, the writer believes, a mistake, pedagogically, as well as for other 
reasons; for there is no other part of botany that interests pupils so much as 
plant-behavior. 

Ecology is scattered through the general morphology and physiology, as it 
was originally in the Elements, instead of receiving separate treatment as in 
the three more recent manuals by the same author. This is done because the 
author believes that the study of ecology requires more knowledge and judg- 
ment than is possessed by the beginning pupil. 

The number of pages given to the study of spore-plants stands between 
the extremes of earlier editions. In the Elements there were 26 pages, in the 
Foundations 63 pages, in the Principles 200 pages, and in the Essentials there 
are 85 pages. This part of the manual may be especially commended. 
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In the Principles by Bergen and Davis, 1906, there were 36 pages given 
to plant-breeding and economic botany. In the present manual, the same 
material is extended so as to make 45 pages, divided into three chapters : plant- 
breeding, useful plants, and forestry. These three chapters are merely good 
reading-matter. Elsewhere in this book are evidences of an attempt to meet 
the present popular demand for practical things in the schools. This is shown 
in the selection of plants used for study. If the present cry for "practical 
botany" and "agriculture" in the schools is satisfied with such a response as is 
furnished by this manual, the teacher's task will not be notably increased. In 
the reviewer's opinion, Mr. Bergen has done well in not attempting directions 
for practical plant-breeding or agriculture. If ecology has proved too difficult 
for the pupil, much more will plant-breeding and agriculture be found too 
difficult. It may be that when schools are provided with gardens and gardeners 
some elementary agriculture may be taught ; but plant-breeding is for the stu- 
dent already trained in years of botany. 

With the exception of the physiology, the book may be commended to the 
schools. 

Frederick C. Newcombe 

The University of Michigan 



The Freshwater Aquarium and its Inhabitants. A guide for the amateur 
aquarist. By Otto Eggeling and Frederick Ehrenberg. New York: 
Henry Holt & Co., 1908. Pp. 352. $2.00. 

Combining a delightful story of the adaptive habits of the finny denizens of 
the ponds and streams with a fund of necessary information regarding the care 
and study of these creatures in artificial but natural environment, this book 
proves itself worthy a place in the "Nature Series" of which it is a member. 
It contains about a hundred reproductions of exceptionally fine photographs of 
living water-plants, fishes, turtles, and other possible inhabitants of the aquarium. 
The authors have treated of practically all of the native and imported species 
suitable for aquarium cultivation, with scientific names, photographs in situ, and 
accurate descriptions, by means of which even the amateur may identify the 
members of his collection. The ecology of each plant and animal is so treated 
as to guide the aquarist in providing a satisfactory environment for each. The 
charm of the book lies in the lucid descriptions of the interesting and peculiar 
habits of the various creatures. In this respect this book should prove an incen- 
tive to a more widespread observation of aquatic life. The closing chapters 
deal with the management of aquaria, explaining not only the things that should 
be done but also the many errors of mismanagement. In their treatment of 
diseases the authors have properly placed the emphasis on prevention rather 
than on cure. 

While this book is scientific its phraseology is such that the youthful stu- 
dent or aquarist can read it without difficulty and with keen interest. 

Tracy H. Holmes 
Murray F. Tuley High School 
Chicago 



